This chapter describes ongoing efforts to develop guidelines for the development of an eradication investment case (EIC). While a single process for the creation or updating of an EIC will likely not exist, three phases of an EIC are proposed (pre-launch, implementation, and completion) and a number of important assumptions associated with the process are highlighted. This chapter updates the list of the "critical elements" of an EIC identifi ed at the Ernst Strüngmann Forum and summarizes a meeting convened afterward to create a template for the EIC guidelines. The intent of the guidelines is to assist analysts with respect to methodological challenges and to ensure completeness. They are an extension of the work accomplished at the Forum and have benefi ted from additional expertise in the areas of economics and ethics. The fi nal product is envisioned to be practical in nature, going beyond a description of what to do, by describing how to do it with respect to some core methodological issues. This chapter summarizes the work to date and updates the list of the "critical elements" identifi ed at the Forum.
The Process of Preparing an Eradication Investment Case
The term eradication investment case (EIC) was conceptualized by Thompson et al. (this volume) as the virtual counterpart of the GAVI Vaccine Investment Case (GAVI Alliance 2004), which is the body of data presented to the GAVI Alliance upon which an evaluation is based and investment commitments are made to fi nance the introduction of vaccines for low-income, eligible countries. Although decisions for both investment cases require donor and country fi nancing as well as action, there are signifi cant differences. First, while the GAVI Alliance represents the major fund for purchase of vaccines for low-income countries, no such single parallel organization exists for global eradication initiatives. Second, the decision to introduce or scale up a vaccine does not require concerted action from multiple countries, as is critical to an eradication initiative. Third, inherent in an eradication initiative is the need to reevaluate strategies and raise funds late into the program, when disease levels are low or nonexistent, but crucial surveillance and other post-elimination activities must be sustained.
The EIC can thus be conceived as having three phases. In the fi rst prelaunch phase, it represents the business plan created with the input of the broad array of funding and implementing partners whose participation is critical to seek funding and cross the line from control to an eradication program. As such, it is a tool that formalizes the ability to analyze the strategies, requirements, risks, and management tools required for success. In the second implementation phase, it is transformed into a tactical and fi nancial plan, which must be updated periodically, to address the programmatic and fi nancial challenges that emerge. Ultimately, in the fi nal completion phase, it must make a compelling and credible case for completing the task, made particularly challenging at a point when disease levels are extremely low and the disease does not itself represent a national priority based on burden of disease. In the completion phase, fi nancing becomes hostage to donor fatigue, and the progress and costs to the fi nal goal are most challenging.
Given the various ways that eradication initiatives are historically organized and implemented, it is diffi cult to conceive of a single process for the creation and updating of the EIC. It might be useful, therefore, to consider instead some assumptions regarding the process that emerged from the Forum discussions:
• The decision to create an EIC will have been preceded by a substantive body of work that compels the relevant community to envision global eradication. Thus, the length of time required to compile the EIC must allow for writing the plan, building consensus around implementation strategies, and critical review. Ultimately, however, it will depend on the robustness of the supporting database.
• The role of the champion was recognized as critical for success, but a champion is also clearly biased toward action. Thus, during the prelaunch phase, as the science base is being constructed, the EIC may benefi t from being coordinated by a neutral body. However, it must engage the leadership of the community and be "owned" by the relevant experts.
• The systematic construction and evaluation of the EIC can become a powerful tool for the evaluation of competing eradication initiatives. Similarly, it can generate additional thinking around synergies with other disease control and eradication initiatives that leverage human and fi nancial resources.
• It became clear in discussion with leaders of previous initiatives that what is new here is not the creation of a plan for presentation to global policy and decision-making bodies, but rather the attempt to systematize the elements, advance a core methodology, and ensure that appropriate review is conducted.
• Evidence-based external review is critical for credibility and can be achieved through open and blinded review, publication in peer-reviewed literature, and analysis by stakeholders. Some of the key groups capable of evaluating substantively include the technical advisory groups for disease initiatives: the World Health Organization (WHO) expert review, the Carter Center's International Task Force for Disease Eradication, and special commissioned reviews.
• There are a number of potential customers for such an analysis and versions of the fi nal document. These include disease experts, Ministers of Health of affected countries, particularly as embodied by the WHO, regional offi ces, and advisory groups, and its World Health Assembly; donors (countries, bilaterals) and other funders (philanthropy); civil society and other local implementing partners; and, fi nally, the people in affected countries who must ultimately be willing to engage in such an endeavor.
As envisioned, the EIC would become the basis for subsequent advocacy, but it does beg the question as to how fi nancing for an eradication initiative can be facilitated. Leadership, technical consensus, and a clear business plan are all necessary components, but would ideally align against the ability to raise funds of the magnitude required for such a program. The Forum considered some innovative approaches to accomplishing this (Thompson et al., this volume) , and if such a mechanism were to be created, we believe its effectiveness would be facilitated by having a clearly laid out, reviewed and accepted EIC.
The Boston Meeting
At the Forum, Thompson et al. (this volume) recommended that "efforts should be undertaken to develop specifi c guidelines for EICs that may help to standardize the process, assist analysts with respect to methodological challenges, and ensure completeness." With the goal of creating a template for the EIC, a subsequent meeting was convened in Boston, Massachusetts, on December 9-10, 2010, to begin the process of standardizing the methodology required to prepare an EIC in support of the decision-making process involved in launching an eradication initiative. The fi nal product, Guidelines for Preparing an Eradication Investment Case, is envisioned to be a practical document that describes what needs to be done and, in a few instances, delineates how to do it (e.g., discounting future benefi ts). To ensure that the development of the EIC guidelines met the expectations expressed at the Forum, additional expertise was brought into the process (Box 11.1). To structure the meeting, we began with the provisional list of critical elements necessary for an EIC identifi ed by Thompson et al. (this volume) . Participants were assigned a selection of these elements to develop in advance of the Boston meeting. Small groups were assigned on the basis of each participant's area of expertise, recognizing that all participants were expected to provide feedback on other elements not assigned to them at the meeting. Participants were sent a copy of the Guidelines for Preparing Proposals for GAVI/Vaccine Fund Investment, because they were perceived to be a useful starting point (notwithstanding a number of important differences in the nature of the investment decisions noted above; see also Thompson et al., this volume) . In addition, an example of a submitted investment case, Accelerating the Introduction of Rotavirus Vaccines into GAVI-Eligible Countries (PATH's Rotavirus Vaccine Program 2006), which had been worked on by Deborah Atherly, one of the participants, was provided. For the sections of the EIC that focus on the economic evaluation of eradication compared to the status quo, the EIC builds on the WHO's guide for standardization of economic evaluations of immunization programs (WHO 2008a) adding to that framework to account specifi cally for eradication-related issues (e.g., discounting and intergenerational equity, costing the "last mile"). Participants also referred to their own work on eradication (see, e.g., Emerson and Singer 2010; Duintjer Tebbens et al. 2011) as well as recent efforts to examine the technical feasibility of measles (WHO 2010a) and malaria eradication (e.g., work of the Malaria Eradication Research Agenda and the Malaria Elimination Group). Participants sent drafts of their sections to Damian Walker, in advance of the meeting, so that a fi rst complete draft of the EIC document could be prepared. In Boston, the participants then worked through this document together, discussing in detail each section and sub-section. As a result of these deliberations, the list of critical elements was revised (Box 11.2).
Structure of the EIC Guidelines
The EIC guidelines are structured around the revised list of critical elements (Box 11.2). To provide requisite guidance, each element begins with a brief description of what the section should cover and why. Where appropriate, recommendations will be made to promote standardized methods (e.g., discounting and intergenerational equity, type of modeling). For example, the choice of discount rate is particularly critical when evaluating the cost-effectiveness of an eradication program. Whereas most general guidelines recommend that health effects be presented as both discounted and undiscounted values, in the context of an eradication program, a zero discount rate for health effects would lead to an intractable analysis due to the infi nite benefi ts arising from a successful eradication program. Therefore, a near-zero discount rate for health effects, lower than the rate for costs, could be considered. An alternative approach to recognizing the intergenerational benefi ts of successful eradication of a disease is to apply a nonconstant discount rate (declining or "slow") when presenting results (Jamison and Jamison 2003). The EIC guidelines will provide guidance on this core methodological issue.
Each section will also be accompanied by a series of questions to ensure that the group developing an EIC for a specifi c disease addresses each issue in suffi cient detail. These questions will also form the basis of a checklist designed to help promote complete submissions and assist external review of submissions. To illustrate this approach, the preliminary text from Section I.4 is presented in Box 11.3. This section addresses the issue of public goods obtainable by eradication.
In general public health represents a public good in the sense that the "benefi ts to one person cannot readily be individuated from those to another" (Faden and Shebaya 2010). In economic parlance, public goods are collective goods (e.g., disease prevention) that resist effi cient market allocation because they can be provided for some people only through efforts that will inevitably benefi t others ("free riders"). The prospect that free riders will benefi t from a public good without assuming the burdens of producing it is likely to reduce the motivational power of self-interest as an incentive to assume those burdens. For this reason, some public goods may be obtainable only through nonmarket actions (Powers and Faden 2006:144-145) . Some public goods in the economic Box 11.2 Revised structure of the EIC Guidelines.
Section I: The Proposed Investment

I.1
Description of the disease and its global health signifi cance I.2
Characterization of the status quo I.3
Articulation of a specifi c plan for achieving eradication, I.4
Discussion of the public goods obtainable by eradication I.5
Discussion of the need for cooperation to obtain the public good
Section II: Rationale for Investing
II.1 Documentation of biological and technical feasibility and review of evidence related to proof of concept II.2 Indications that stakeholders do or do not want eradication II.3 Projection of burden of disease expected over the time horizon for analysis: status quo vs. the eradication effort II.4 Anticipated ethical, social, and political challenges and constraints associated with eradication II.5 Discussion of how the global plan integrates with and strengthens health systems II.6 Identifi cation of risks associated with eradication II.7. Discussion of the "critical" risks over the entire time horizon of the plan, including the post-eradication stage II.8 Assessment of total costs associated with an eradication plan II.9 Assessment of health outcomes associated with eradication plan II.10 Transparent discussion of broader social impacts II.11 Assessments of cost-effectiveness and benefi t-cost II.12 Discussion of projected impacts on demand and supply of the interventions and the effect on prices and availability II.13 Discussion of capacity of qualifi ed staff and technical resources II.14 Discussion of assumptions about post-eradication plans Section III: Leadership, Management, and Governance III.1 Discussion of proposed eradication initiative partnerships and the plan for governance III.2 Establishment of critical milestones and the plan for monitoring, oversight, and evaluation of milestones III.3 Assessment of diagnostic tools for monitoring III.4 Discussion of the risk management plan for critical risks III.4 Discussion of the operational research plan and the proposed strategy for how operational research would be supported III.5 Discussion of the proposed process for active evaluation of any impacts on health systems Section IV: References sense also contribute to aspects of the common good as understood in political philosophy. To serve the common good is to serve the interest held in common by all members of the public in "self-protection or preservation from threats of all kinds to their welfare" (Beauchamp 2007).
The investment case for eradication should focus on its unique contributions to public goods. For any eradication candidate, we expect that the status quo already incorporates concerted efforts to promote multiple public goods. For instance, the status quo should already promote public confi dence and global security; eradication activities should continue to do so. The relevant question then becomes: How does eradication provide, protect, and promote public goods in ways that the status quo cannot? For purposes of this comparison, the EIC may also consider contributions to public goods that are necessary means to achieving eradication and are unlikely to be pursued otherwise (e.g., international cooperative fi nancing mechanisms). To the extent that these contributions may remain in place post-eradication (based on realistic expectations), can they be obtained only as part of the eradication effort?
Conclusions
Although it is unlikely that any one single process can support the creation or updating of an EIC, we propose three general phases:
• A pre-launch phase enables an analysis of the strategies, requirements, risks, and management tools required for success. It is the "business Box 11.3 Preliminary text to one section of the EIC Guidelines.
Section I.4 Discussion of the Public Goods Obtainable by Eradication
This section should describe why eradication would contribute uniquely to the attainment of public goods. It should thus answer whether eradication is necessary to provide, protect, and promote the public good in question. It should defi ne what economic public goods would be obtained through eradication, and how these benefi ts can be captured quantitatively. In doing so, it may be helpful to answer the following questions:
• What public goods are already served by the status quo? • Are there unique public goods that arise from eradication that do not arise from the status quo? What is special/different about zero incidence as compared with status quo • Are there incremental gains in public goods to which eradication will contribute? • Are there any failures in the provision, protection, or promotion of public goods that can be remedied, if at all, only by eradication? Addressing this question will require making the case that eradication remedies the failure.
• What is the nature of the economic public goods?
plan," developed through the input of a broad array of partners, whose participation is critical in crossing the line from control to an eradication initiative.
• The implementation phase transforms the business plan into a tactical and fi nancial plan-one which must be updated periodically to address emerging programmatic and fi nancial challenges.
• The completion phase focuses on work necessary to complete the task (e.g., donor fatigue or challenges that result when disease levels are extremely low and the disease does not represent a national priority based on burden).
Efforts are underway to develop guidelines to support this process. These EIC guidelines are intended to assist analysts with respect to methodological challenges and ensure completeness when preparing the EIC. The development and fi nalization of the guidelines requires, however, its own process of review and revision. Once a fi nal draft has been prepared, it will be subjected to rigorous, open and transparent review. 1 In addition, the guidelines will also be revised in light of feedback received from groups who submit EICs, and over time, as an EIC moves through the phases of pre-launch, implementation, and completion. As efforts continue to confront the incalculable misery caused by scourges of disease, it is our sincere hope that the EIC will prove to be a useful tool to the many different stakeholders involved. We look forward to seeing the fi rst applications of the guidelines.
